In this paper we have considered the structure of the non-projectable Horava-MelbyThompson (HMT) gravity to find braneworld scenarios. A relativistic scalar field is considered in the matter sector and we have shown how to reduce the equations of motion to first-order differential equations. In particular, we have studied thick brane solutions of both the dilatonic and Randall-Sundrum types.
restore the diffeomorphism symmetry at low energies, the theory is supposed to flow dynamically from a scale invariant theory in the ultraviolet (UV) to General Relativity (GR) in the infrared (IR) limit. The theory exhibits an anisotropic scaling between space and time given by
where z = 4 in the (4 + 1)-dimensional spacetime for power-counting renormalizability [8] .
The gauge symmetry of the theory is broken down to the foliation-preserving diffeomorphism, Diff(M,F),
The dynamical variables are the lapse function (N ), the shift function (N i ) and the spatial metric g ij (roman letters indicate spatial indices). In terms of these fields the full metric is written as an ADM decomposition as follows
The variables N , N i and g ij transform as
In these equationsḟ ≡ df /dt and ∇ i denotes the covariant derivative with respect to g ij . From these expressions one can see that N and N i play the role of gauge fields of the Diff(M, F). Thus, it is natural to assume that N and N i receive the same dependence on space and time as the corresponding generators [8] ,
which is often referred to as the projectability condition.
The Diff(M, F) diffeomorphisms lead to one more degree of freedom (a spin-0 graviton) in the gravitational sector that needs to be decoupled from the IR regime to be consistent with observations [9] [10] [11] . Considerations in cosmology were given in [12] . An interesting approach is to eliminate the spin-0 graviton by introducing the U(1) gauge field A and the Newtonian 'prepotential', by extending the Diff(M, F) symmetry to include a local U (1) symmetry [13] . Another approach is to abandon the projectability condition. In the 'non-projectable theory' the lapse function is allowed to depend on space N = N (x i , t) and one may include, in the action, the vector field [14] 
The presence of this vector field solves the instability and strong coupling problems, however leads to a proliferation of independent coupling constants [15] . According to [16] , the violation of the projectability condition often leads to the inconsistency problem, though this is not the case in the setup of [14] -see [17] for further related discussions.
An extended version of HL gravity without the projectibility condition but with the enlarged symmetry was proposed in [18] . So one can reduce significantly the number of the independent coupling constants presented in the version of the non-projectable HL theory. On the other hand, it was also allowed a softly breaking in the detailed balance condition. This procedure turns the theory to be both UV complete and IR healthy. By implementing the enlarged symmetry one can eliminate the spin-0 graviton and all the problems related, such as the instability and strong coupling in the pure gravity sector.
Some aspects of the HL theory in 5 dimensions was explored in the literature. In particular, in reference [22] was investigated a braneworld scenario in a Horava-like five-dimensional theory at warped spacetimes. In this paper, we study brane structure with a single scalar field in the Horava and Melby-Thompson (HMT) setup with the non-projectability condition.
The paper is organized as follows. In Sec. II, we shall give a brief introduction on HMT setup with the non-projectability condition. In Sec. III we introduce the setup for studying braneworld scenarios. In Sec. IV we shall consider a relativistic scalar field in the matter sector. We find explicit braneworld solutions. Finally in Sec. V we make our final considerations.
II. HORAVA-LIKE MODEL IN FIVE DIMENSIONS WITHOUT PROJECTABILITY CONDITION
In this section, let us give a brief introduction to the HMT setup [13] with the non-projectability condition [14, 16, 17] . The full action of the theory is given by
We shall define the five-dimensional vector X Ω = (t, x I , w), where, Ω = 0, 1, 2, 3, 4 denote 5D spacetime indices, with x 0 = t, I = 1, 2, 3. The spatial part is denoted by x i with i = 1, 2, 3, 4 and
The kinetic term, L K , in the action is given by
Furthermore, we have
By adding the term
one can introduce a U (1) gauge field A in order for the theory to have the U (1) symmetry. For arbitrary λ we can write
As previously mentioned, a i = ∂ i N N is a vetcor field which arises due to non-projectability condition. Here ∆ ≡ g ij ∇ i ∇ j and Λ g is a coupling constant. The Ricci and Riemann tensors, R ij and R i jkl , are all made out of the 3-metric g ij . We also have
and
in the standard way.
Including all the relevant terms, the most general potential with the softly broken detailed balance condition is given by [19, 21] 
III. THE SETUP FOR BRANE SOLUTION
We are now able to look for braneworlds solutions in the aforementioned HMT setup with the non-projectability condition. Let us consider the usual Ansatz
The above equation can be written as
or, equivalently
andq
We are interested in studying a braneworld scenario in which the 3-brane is generated by a scalar field that depends only on the extra dimension w. That is, in the absence of such a field this metric reduces to a five dimensional Minkowski spacetime.
In this sense we make N (t, x I ) = 1 (N 2 = e 2A(w) ) and g IJ (t, x I ) = diag(−1, −1, −1) (q ij = e 2A(w) ). Thus, by considering all of this we obtain
with η µν = diag(1, −1, −1, −1). In this setup one can write the vector field a i = ∂ iN /N as
where prime denotes derivative with respect to w. Moreover, with such metric the kinetic term turns out to be L K = 0. Without loss of generality, one can choose the gauge ϕ = 0 and A = 0.
Then, after these considerations, the action of the theory takes the form
The variation of this action with respect toN gives rise to the following equation
where
and F V is given by
Now taking the variation of the action of matter, we have
where we define ρ M as the conventional matter and energy density. Thus, we can write (23) as
In the IR regime the forth and sixth spatial derivative terms can be neglected. This limit can be obtained by taking only the first two terms in (24) and the β 0 term in (25) . Thus, making γ 0 = 0 we have
where the presence of A ′ term reflects the nonprojectability condiction. Now, the variation of the action S with respect to g ij yields the dynamical equations
The expressions of F s , F a s , and F ϕ s can be found in Appendix of the reference [20] . On the other hand, the coefficients are given bŷ 
Again, by the metric adopted and the gauge choice A = ϕ = 0 one can write (29) as
In the IR limit, we have
where (see Appendix of [20] , for example)
For γ 0 = 0 and γ 1 = −1 we have
Finally, the 44−component of this equation can be write as
IV. BRANEWORLDS FROM RELATIVISTIC SCALAR FIELD
We shall now consider a relativistic scalar field in the matter sector in order to find explicit braneworld solutions.
A. Field equations and first-order formalism
Let us consider the following Lagrangian for the scalar field
where ǫ = 1 for a standard dynamics and ǫ = −1 for a ghost dynamics. We have T 00 = e 2A 1 2 ǫφ ′2 + V (φ) and
Thus, the equations of motion read
The scalar potential can be given by the general form
Making β 0 = −6 we find from (45) the following equation
In this sense we can identify the following first-order differential equations in terms of a general 'superpotential' W given by
which solve Eqs. (44)- (46). We may now consider the following simple and well-known example
Starting with equations (48) and (51), and making ǫ = 1, we find φ = a tanh (aλw).
Now using (48) and (49) we have
which allows us to find the superpotential
Considering the equations (50), (52) and (54), we get the solution
In Fig. 1 are depicted the behavior of the graviton wave function around the 3-brane which signalizes gravity localization. However, one should note from Eqs. (46)- (48) 
B. Dilatonic brane
In order to find a solution to the equation (46) we use the Ansatz proposed in [3] -see also [23] [24] [25] for recent discussions -in the context of the dilatonic domain wall
with c > 0. The 'kink' profiles (with 0 < B < 1) are given by
The solutions φ(w) (with B = 1/2, ζ = 1) for c = 1 (red thin line) and 2 (blue thick line).
They are depicted in Fig. 2 for c = 1 and c = 2. A scalar potential can be identified in this case as a usual dilatonic potential
the potential is asymptotically flat and the warp factor diverges far from the brane. Thus, the localization of gravity can be achieved in this case only through metastable gravitons [23] . 
C. Randall-Sundrum brane-like scenario
In this model we simply have A(w) = kw and A ′2 = k 2 (w = 0) that integrating we find the well-known solution
For w = 0 we find A ′′ (w) = 0. The potential (47) is now given by the simple form
For β 0 > −9, V is negative and plays the role of a five-dimensional cosmological constant in the bulk, which means an AdS spacetime.
A scalar field solution is possible to be found via Eq. (46) if ǫ = −1 (a ghost dynamics), such that φ(w) = √ 6kζw.
In this paper we have found braneworld solutions in an alternative theory of gravity in the realm of HMT with non-projectable condition. A relativistic scalar field is considered in the matter sector, and for some specific set of parameters we have been able to find solutions of the equations of motion that solve first-order differential equations. The bulk is mostly asymptotically flat except in the case of the Randall-Sundrum brane-like scenario, whose related scalar field admits a 'ghost' dynamics. One may extend our analysis to several models with one or more scalar fields.
